ABSTRACT Summary: Growth of genome data and analysis possibilities have brought new levels of difficulty for scientists to understand, integrate and deal with all this ever-increasing information. In this scenario, GARSA has been conceived aiming to facilitate the tasks of integrating, analyzing and presenting genomic information from several bioinformatics tools and genomic databases, in a flexible way.
The increasing amount of genome data and the consequent possibilities for genome analyses has raised new levels of difficulty for scientists to understand, integrate and deal with all this everincreasing information. One of the main problems is to manipulate and process different file formats, using a number of tools that usually do not easily communicate with each other. Researchers have to deal with dozens of sequence formats (Rice et al., 2000) and several different software packages to analyze nucleotide sequences within a typical bioinformatics pipeline. As a consequence, to overcome heterogeneity, redundancy and low productivity, biologists use alternative strategies such as scripts or adaptation/ reuse of some available modules (e.g. Bioperl). Although effective, such approaches are far from being ideal since the intermediate files generated throughout the process are usually not properly stored and organized, generating a large number of files and versions that can potentially lead to processing errors, wrong analyses and/or inferences. The use of database management systems adds facilities such as integrity constraints, transaction management and query languages (SQL), amongst others. Despite the description of several analysis pipelines in the literature, such as the EST pipeline system (Xu et al., 2003) , the ESTAP (Mao et al., 2003) and the ESTWeb (Paquola et al., 2003) , as far as we know, none of them was specifically designed for GSS analyses or a combination of GSS with transcriptome projects.
Considering the above mentioned problems and the increasing number of network-based projects, in which laboratories can be geographically dispersed, we have conceived a web-based environment named GARSA (genomic analyses resources for sequence annotation), aimed to facilitate the analysis, integration and presentation of genomic information, concatenating several bioinformatics tools and sequence databases, using a flexible and user-friendly approach.
GARSA system is specially designed to analyze genomic data, presenting a pipeline, also called workflow, composed of selected bioinformatics software packages, and an intuitive web-based interface. Its underlying platform includes Perl, Bioperl, CGI, Apache and MySQL, as well as several Linux-based bioinformatics packages. In the current version, the system can analyze EST, Orestes and GSS data, accepting as inputs (1) chromatograms, (2) downloads from GenBank, (3) Fasta files stored locally or (4) a combination of all of these inputs. GARSA uses the Phred/Phrap package (http://www.phrap.org/phredphrapconsed.html) to process chromatograms, evaluate the quality of traces and remove vector contamination. CAP3 program (Huang and Madan, 1999 ) is used for clustering, while for gene finding, the system employs the Yacop metatool (Tech and Merkl, 2003) , which includes programs such as Critica, Glimmer and ZCURVE. Selected programs of the EMBOSS package (Transeq, Geecee, Cusp) (Rice et al., 2000) are used to translate, estimate G + C content and codon usage, from both predicted ORFs and clusters. Clusters are submitted to (standalone) Blast similarity searches (http://www.ncbi.nlm.nih. gov/BLAST/) against NR, NT, UniProt and any other custom database built by the user. Conserved domain searches are also performed using the NCBI's CDD tool and Interpro.
Similarity search results are stored in the corresponding GARSA database tables and then users can select them and build multiple alignments using ClustalW (Thompson et al., 1994) . Alignments are presented in ClustalW, Phylip and WebLogo (Crooks et al., 2004) formats for download and then users can do further analyses with them. Phylogenetic trees are built using SeqBoot, Dnadist/Protdist, Neighbor and Consense programs of the Phylip package (Felsenstein, 1989) . A feature for registered users to enter comments or annotations on any clusters has also been added. Several gene discovery projects can easily be included in the system, as GARSA can simultaneously deal with multiple projects.
The Library Along with the possibility to define parameters, to run and to check the analyses' pipeline, there is also an option to query the results stored in the database and then users can retrieve and manually check the clusters with 'hits' and 'no-hits', using 'E-value', 'score', 'query_frame', 'query_start', 'query_end' and/or 'description' as parameters.
GARSA is being used for the sequence analyses of Trypanosoma vivax (GSS and EST) (Guerreiro et al., 2005) , Trypanosoma rangeli (GSS, EST and ORESTES), Bothrops jararaca (EST), Piaractus mesopotamicus (EST) and Lutzomyia longipalpis (EST). Installation and usage documentation are available at http://www. biowebdb.org/garsa/documentation.html Furthermore, the GARSA system is unique on integrating (1) gene finders, (2) phylogeny software, (3) multiproject environment and (4) user-based authenticated access. A new version towards comparative genomics analyses is being developed to integrate more software packages in the pipeline, such as GO tools (http:// www.geneontology.org/GO.tools.shtml), RepeatMasker (http:// repeatmasker.org) and Eukaryotes gene finders, and to provide a self-extract installer for local installation.
